Importance: A growing body of evidence supports service dogs' positive psychosocial impact on people with a chronic condition, but very little is known about the effect of service dogs on the family members with whom they live.
Psychosocial Effects of Service Dogs
Service dogs are trained for recipients' specific needs (e.g., ambulatory assistance, object retrieval, medical alert). The impact of service dogs is not confined to instrumental tasks but can extend into the social domain (Camp, 2001; Crowe et al., 2014) . Although evidence has suggested that service dogs may have a positive impact on the social well-being of the people for whom they are trained, research on their impact on family members has been limited; specifically, the existing evidence is largely qualitative and relies on small sample sizes (Winkle et al., 2012) .
In a 2004 qualitative study, 17 parents of children with service dogs stated that they had developed their own bond with the service dog (Davis et al., 2004) . Moreover, they expressed that they benefited from the improvements they saw in their child's psychosocial well-being. Parents of children with autism spectrum disorder (ASD) reported worrying less and sleeping better as a result of the sense of safety engendered by the presence of a service dog (Burrows et al., 2008) . In a similar study, parents of children with ASD stated that the addition of a service dog led to better family functioning (Smyth & Slevin, 2010) . Unfortunately, much of the research has neglected to investigate the impact a service dog may have in the family context (Burrows et al., 2008 ).
We could identify no studies that focused on the impact of a service dog on a spouse or romantic partner of a person with a chronic physical condition. However, adult service dog recipients have reported that their increased independence led them to require fewer hours of informal assistance (i.e., from a family member or friend) than before they had the dog (Fairman & Huebner, 2001) . Fewer hours spent actively caregiving may not only decrease the partner's or spouse's stress but may also improve their interpersonal relationship with the recipient.
Fully understanding the impact of a service dog on a family member is essential for occupational therapy practitioners. A systematic review of the service dog literature recommended that occupational therapists not only understand the potential benefits and drawbacks for their clients who were considering a service dog but also be included in all phases of obtaining a service dog, including postplacement (Winkle et al., 2012) . Knowledge regarding the impacts of service dogs on family members will better equip health care professionals, including occupational therapy practitioners, to inform and support their clients.
The aim of this study was to evaluate the impact of service dogs on family members of recipients. We compared psychosocial health and functioning, health-related quality of life (HRQOL), and family functioning between family members of a service dog owner and those whose family member was on the waitlist for a service dog. We hypothesized that the presence of a service dog in the home would be associated with better psychosocial health for family members of people with a chronic condition. In addition, we hypothesized that living with a service dog would be associated with less negative impact from the family member's chronic condition. Finally, we explored the impact of the family member's relationship with the service dog on outcomes.
Method
This study was approved by Purdue University's institutional review board (Protocol No. 1602017187) , and a waiver was obtained from the Purdue Animal Care and Use Committee.
Procedure
Participants were recruited through Canine Assistants, a provider that places service dogs with adults and children with a chronic condition (e.g., seizure disorder, cerebral palsy, muscular dystrophy) or a mobility issue throughout the United States. Canine Assistants provided the research team with the contact information of people on their waitlist (n = 165) and those with whom a service dog had been placed (n = 369). Those on the waitlist were recruited and participated first. A matching process was undertaken on the basis of service dog recipient demographics. Potential participant families with whom a service dog had been placed were then selected (n = 214) on the basis of age (±5 yr) and primary diagnosis of the people on the waitlist who were enrolled in the study. Potential households were recruited for participation through an email followed by a phone call. Participating future or current service dog recipients (n = 174) were asked whether a family member or another person in their home would also like to be included in the study. In some cases, family members provided a proxy report for service dog recipients who were unable to provide a self-report (for a full description of the proxy report process; see Rodriguez et al., 2019) .
Family members who provided proxy reports for the service dog recipient were invited to report on their own functioning as well. The family members who enrolled are the focus of this study. All participants provided informed consent.
Participation consisted of completing a one-time survey.
Measures
Demographic Variables. Demographic information collected from the survey included whether the participant identified as a parent or caregiver, a spouse or partner, or other; whether a pet dog was currently in the home; participant's age and gender; and the age and gender of the service dog recipient.
Medical information on the service dog recipient was obtained from the initial application to receive a service dog on file with Canine Assistants. These applications provided the primary diagnosis and waitlist or service dog placement date. Because of the diversity of primary diagnoses, we collapsed them into five distinct categories of disorders: developmental or learning, musculoskeletal, neuromuscular, seizure, and other.
The application included a medical history form that had been completed by a medical professional (5 participants living with a service dog applied before this form was part of the application and thus were missing this form). The medical history form provided information on the presence of a seizure activity comorbidity, which was present among many with non-seizure disorder primary diagnoses (e.g., cerebral palsy, Duchenne muscular dystrophy). To account for the potential impact that this comorbidity could have on outcomes, we included a seizure activity variable in all models. Service dog recipients who had a seizure comorbidity and those with a primary diagnosis of a seizure disorder were considered to experience seizure activity. The medical history form also provided information on the service dog recipient's daily functioning. We calculated a single score that was based on eight items about the degree to which the medical professional thought the service dog recipient was able to carry out activities of daily living (ADLs; i.e., "Is this patient able to exercise judgement and make decisions necessary for ADLs?"). Available responses were yes (0), minimally (1), and no (2). Higher scores on this final variable (possible range = 0-16) indicated greater ADL impairment.
Psychosocial Health and Functioning.
The Pediatric Quality of Life Inventory™ (PedsQL™) is a set of measures of physical, mental, and social health and functioning (Varni et al., 2001) . We used the PedsQL Adult Quality of Life Inventory Version 4.0 Short Form to measure overall psychosocial health and domain-specific functioning. We combined scores on the Emotional Functioning (Cronbach's a = .75; n = 110), Social Functioning (a = .81; n = 108), and Work/School (i.e., Work/Studies) Functioning (a = .80; n = 105) subscales to calculate an overall psychosocial health summary score (a = .81; n = 104; Varni et al., 2017) .
The Patient-Reported Outcomes Measurement Information System (PROMIS) is a system of precise measures of patient-reported physical and psychosocial health (Cella et al., 2010) . We used the Anger Short Form 5a (Version 1.1) to measure anger (a = .87; n = 108); the Companionship Short Form 4a (Version 2.0) to quantify the availability of and satisfaction with interpersonal friendship and company (a = .97; n = 123); and the Sleep Disturbance Short Form 4a (Version 1.0) to measure sleep quality over the past 7 days (a = .85; n = 123).
Impact of the Family Member's Chronic Condition.
The PedsQL Family Impact Module was used to measure the impact of the service dog recipient's chronic health condition on family members within the past month (Varni et al., 2004) . This measure was completed by all participants regardless of the service dog recipient's age or the recipient's relationship to the participant. The PedsQL Family Impact Module consists of four domains that provide a Total Family Impact score score (a = .96; n = 119): (1) HRQOL, (2) family functioning, (3) The bond with the service dog was measured using the Monash Dog Owner Relationship Scale (MDORS; Dwyer et al., 2006) . We used the Perceived Emotional Closeness (i.e., bond with the service dog; a = .88; n = 69) and Dog-Owner Interaction (i.e., the frequency of engaging in various activities with the dog; a = .81; n = 75) subscales. Higher scores on each subscale (possible range = 1-5) indicated a more positive relationship (i.e., more perceived emotional closeness or doing more activities with the dog).
Analyses.
We compared demographic characteristics among family members and their child or spouse who either lived with a service dog or were on the waitlist to receive one. Two participants (1 living with a service dog, 1 on the waitlist) were mothers of twins; the demographics of both twins were included in the demographic results. We ran a series of linear multiple regression models to measure the differences in outcome variables while controlling for participants' age and gender, service dog recipient's age and gender, presence of a pet dog in the home, and service dog recipient's seizure activity and ADL limitations. A series of bivariate correlations between the outcome measures and the MDORS measures was run. We conducted analyses in IBM SPSS Statistics (Version 24; IBM Corporation, Armonk, NY) using a .05 level of significance. Effect sizes were calculated using Cohen's d; scores were interpreted using 0.20-0.49, 0.50-0.79, and ≤0.80, respectively, as indicating a small, medium, and large effect size (Cohen, 1992 
Results

Sample
A total of 143 family members participated (68.5% completed the survey online, 26.6% over the phone, and 4.9% by mail). Seventeen surveys were excluded from analysis. Seven families had the service dog in the home for less than 6 months (the suggested adjustment period for incorporating a service dog into a home; Sachs-Ericsson et al., 2002) , 4 erroneously completed the survey as the service dog recipient (instead of as themselves), 3 completed the survey twice (the first surveys were included in analyses), 2 did not currently live with the service dog recipient, and 1 in the recipient group no longer had a service dog.
The sample's demographic characteristics are displayed in Table 1 . Participants in the waitlist group were significantly younger than those living with a service dog. This age difference was more pronounced between the actual service dog recipients (waitlist range = 4-72 yr; service dog range = 10-68 yr). This difference was most likely observed because families are encouraged to add themselves to service dog providers' waitlist as soon as possible as a result of multiyear-long waitlists and high demand. Although there was variability in the child's or spouse's primary diagnosis, distribution across diagnoses categories did not significantly differ between groups. Research Article
Psychosocial Health and Functioning Table 2 displays the mean scores, distributions, and group differences for all outcome variables. Ten participants living with a service dog and 6 participants on the waitlist declined to provide their age on the online survey. The ageappropriate PedsQL measures and the PROMIS Anger subscale were administered to each participant on the basis of the age they provided; as a consequence, these participants did not complete these scales and were missing these data.
The results of the multiple regression analysis indicated that living with a service dog was a significant predictor of PedsQL overall psychosocial health (p = .019) and of emotional functioning (p = .019), but not social or work/school functioning (all ps > .118). Having a service dog in the home was not a significant predictor of anger, companionship, or sleep disturbance (all ps > .369).
Mean scores and group differences for the Family Impact Module are also presented in Table 2 . The results indicate that there was a significant positive outcome of the service dog on the PedsQL Total Family Impact score (p = .033) and the Emotional Functioning (p = .026), Worry (p = .016), and Family Relationships (p = .038) subscales (all other ps > .064).
Relationship With the Service Dog
For those with a service dog in the home, placement occurred an average of 4.69 yr before the survey (standard deviation [SD] = 3.36; range = 0.66-12.67 yr). We found no significant correlations between length of time with the service dog and any outcome or demographic variables (all rs < .21, all ps > .096). The family members (n = 75) had a mean score of 3.51 (SD = 0.83) on the Perceived Emotional Closeness subscale. We found a significant negative 
Discussion
The presence of a service dog in the home can have a significant and positive impact on the family members of service dog recipients. The presence of the service dog does not appear to have a strong direct impact on overall psychosocial health or emotional or psychosocial functioning; instead, our evidence suggests that the impact on the family member is rooted in the indirect impact of improved emotional functioning related to the child's or spouse's chronic illness along with the amelioration of worry for the child or spouse. The presence of the service dog was most strongly associated with less worrying about the service dog recipient's health and future. The large effect size observed for this finding (d = 0.55) could indicate that worrying less about the family member's present and future health may in turn have a positive effect on daily life. Future studies with mediation analyses could allow a more complete understanding of the relationships between these outcome variables; however, our findings provide sound quantitative support for the repeated qualitative evidence that service dogs alleviate parents' worry (e.g., Burrows et al., 2008) . The alleviation of worry is likely to be true for spouses; unfortunately, our sample was predominantly composed of parents and caregivers, and we cannot definitively make that assertion.
The association between the presence of a service dog and better family relationship functioning reaffirms qualitative findings from parents whose child has a service dog (e.g., Smyth & Slevin, 2010) . Our results are unique in that our sample included family members and service dog recipients throughout the lifespan while controlling for the ages of both family members who were the focus of the study and the service dog recipient, functioning of the service dog recipient, and presence of a pet dog in the home.
Service dogs do not appear to have an impact on the outcomes of anger, companionship, or sleep, nor do they seem to affect family members' functioning outside of the home (e.g., the domains of social or work-school functioning). These latter findings are quite different from those in the service dog recipient literature. The results of the larger study comparing service dog recipients with those on the waitlist found that living with a service dog was associated with better functioning in the domain of work and school, along with overall psychosocial health, including the domains of social and emotional functioning (Rodriguez et al., 2019) . The most recent systematic review of that literature reported positive associations between service dogs and greater community involvement and integration (Winkle et al., 2012) .
Unlike with service dog recipients, the service dog is most likely not accompanying the family member to work, school, or nonfamily social situations.
Family Members' Relationship With the Service Dog
The positive relationship between the emotional closeness to the service dog and interaction with the service dog was expected. What is unknown is whether family members do more with the service dog because they enjoy being with the dog, or whether they become emotionally closer to the service dog because they spend time with it. The negative association between the outcomes of overall psychosocial health and emotional functioning and emotional closeness to the service dog likely reflects evidence from the pet dog literature that the bond with a pet can become more salient in times of physical illness or emotional distress (Ryan & Ziebland, 2015) .
The positive relationship between more interactions with the service dog and greater companionship may provide initial evidence for the service dog's unique role in family members' lives. The service dog may be the family member's sole companion whose daily life is also directly affected by the child's or spouse's chronic condition. However, the lack of a significant difference between groups in companionship indicates that the presence of a service dog did not affect the level of companionship experienced with other people.
The negative correlation between service dog interaction and family members' physical functioning directly related to the chronic condition is important to note. Previous research has shown that parents-in particular, mothers-are often in charge of providing for the service dog's daily needs (Davis et al., 2004) . The additional pet care tasks and equipment necessary to travel with a service dog in public (e.g., vest, leash) are likely to compound the preexisting logistical requirements of being a parent or spouse of a person with a chronic condition. The resources family members allocate to the provision of care, including those dedicated to a service dog, may have a negative impact on physical functioning.
This drawback is likely to be important for occupational therapists who may be consulted by family members considering or in the process of obtaining a service dog. Occupational therapy practitioners can provide realistic expectations concerning incorporating a service dog into the home, specifically the potential increase in physical exertion. Parents, in particular those of children (as opposed to adolescents or adults), are essential to the relationship between the child and the service dog because they provide for the service dog's basic needs (e.g., walking, grooming, feeding) as well as the child's (Davis et al., 2004) . Longitudinal data will be required to identify specific advice and skills for occupational therapists to focus on to successfully integrate a service dog into the home.
Limitations
The inclusion of both parents-caregivers and spouses-partners may have complicated our results. However, the inclusion of both groups allows for more generalizable results and provides a snapshot of family members currently living with service dogs for a variety of chronic conditions. Because of the inequity in the proportion of parents or caregivers to spouses or partners, we cannot say that these results apply to both groups equally. The clinical applications of this study would be better understood with samples consisting of a single type of family member (e.g., parent, spouse, sibling), which should be a goal of future studies.
Another limitation to the results was missing data on a subset of family members' psychosocial health. The data were not missing at random, which prevented the use of mean imputation techniques. In addition, service dog recipients' medical and demographic data obtained from their applications (e.g., ADLs) may have been outdated because participants applied to the service dog provider before they participated in the study. Future studies will benefit from including an objective form of medical assessment at the time of participation.
Restricting participants to either parent-caregiver or spouse-partner limits our understanding of the impact of the relationship with the service dog recipient and outcomes. For participants identified as a parent-caregiver, the term caregiver could have masked many other relationships (e.g., adult child, sibling, grandparent). We do not know whether participants identifying as a spouse-partner considered themselves to be caregivers, which could be an important moderator of outcomes. For example, spouses of people with a spinal cord injury who identify as a caregiver experience significantly more physical and emotional stress than spouses who do not consider themselves to be caregivers (Weitzenkamp et al., 1997) . However, even when parents and spouses do not identify as a caregiver, chronic illness has still been shown to have a negative effect on their emotional health and to increase their worry (Wittenberg et al., 2013) .
We cannot conclude that the presence of a service dog led to changes in our outcome measures. True measurement of changes in psychosocial health and functioning would require a longitudinal study. Despite these limitations, our study included a sample with diverse relationships to the service dog recipient, ages, and chronic conditions of recipients, which adds to the generalizability of our findings. Future studies would benefit from measuring caregivingspecific constructs such as caregiver burden, satisfaction, and mastery. Measuring changes in these outcome variables would significantly contribute to understanding the impact of service dogs on family caregivers. Finally, it is important to note that a service dog will likely not benefit all families with a member with a chronic condition. This sample actively sought out a service dog. The results can be generalized only to families who want to include a service dog in their home.
Implications for Occupational Therapy Practice
The impact of a service dog may extend beyond their recipients and have positive impacts on recipients' family members' psychosocial functioning; specifically, living with a service dog was associated with experiencing less worry concerning the health of the service dog recipients. Occupational therapy practitioners should include family members in discussions regarding the integration of a service dog into the home. A service dog may have an impact beyond the individual service dog recipient.
n Service dogs may alleviate the worry family members experience concerning the present and future of a child or spouse with a chronic condition.
n Living with a service dog may also have a positive impact on family members' emotional and overall psychosocial functioning, as well as on interpersonal family relationships.
n Occupational therapists may be crucial in helping family members, especially parents, anticipate and navigate the benefits and drawbacks (e.g., physical activity requirements) of living with a service dog.
Conclusion
This study provides quantitative evidence that a service dog can have a positive impact on a family member of a service dog recipient. The results suggest that service dogs may alleviate the worry a family member experiences concerning the present and future of a child or spouse with a chronic condition. Living with a service dog also affected family members' emotional and overall psychosocial functioning, as well as their interpersonal family relationships. In addition, family members have their own relationship to their child's or spouse's service dog. Taken together, the results of this study reveal that the full psychosocial impact of a service dog cannot be fully measured without including the family members of those with whom they are placed.
